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CnOCOE 3AKAHmi3AHI!S CTPOIlIEnLCTBA CKEAZKBU 

Ii30C3peTeBjae othocktch k dypeam, a meHHo - k cnocoCy 
^aBSLsmmnm cTpoaraucTBa cRsasHRH. 
5 Hajsdojiee 9ci|eRTEBH0 flacToaqee ii306pe7eHBe uoxe? 6mh 

HcaojxBSOBafio b cKBa&aHax> metmx ropQ30HTa;ii>Hu& 3niacT0K 
cTBOJza, DpodypeHHHS B npoj^RTHBHOB DJoacTe, a Taicce b any- 
^aflx, Korjca eesejiaTeJiBHO yueHUoaTii jmaMCTp cKBasHHu» h npB 

HaJXE^OH yqaCTKOB B HHTepsaJie yCTanOBKH XBOCTOBJiiCa, cJioaeH- 

10 EU2 cjiadooiter^eBTiipoBaHHUMZ nopojiaMa, ise js^eor Mecro odBaju 
nopojm, KaBepHosBue aom h 30EU norjionieBiia npoiiHBOHHoQ mjsr 
K0CT2» odi^BO sepeKpmaeuue opoue^yTO^Baai ROJiofiBaun Tpyd 
jsjiB ROJiOHBaiaH - "JneTy^zKaaui*** 

npejimecTiQmaS yposeaB Texmim 

15 npH 3aKaH^iEBaKjm cTpoKTSJiLCTBa cKsaEEHU eeoCxomso 3a- 

i^ecHTB ee cTeHi<y b HErepBajne npojorxTSBHoro miacTat htoCu 
npMOTBpaTHTL ofiBajEZBaflHe nopoOT a, kok cjiescTBHe aroro- 
yxyameHEe DOCTynjKKHH npo^yKimu b cKBasnHy h3 apoflyKTHBHo- 
ro DJoacTa. jUn 3toS nejm b aoEe npojc^MBHoro njiacTa craa- 

20 gprpp ycTBHaBJiHBasxr XB0CT0BHR2 c $EJiBTpaiifln. Kpot.!e Toro, B 
cmepBaJia ycTaHOSKH xboctobhkob c gmiLTpaMfl ^cto BCTpe^- 
DTCH 30HEI ocJiosBeHsS» TaKHC EaR Bajnme KasepH, odBajioB no- 
pojp2» BOSODpoJtBneasa* BorjioQeHEe npo^auBOHHoa smucocTn, npn- 

MUSaHHe R npOJQTKTlIBRC&Qr BJOBCTy RenpOJ(yKI]SBHIiX ymCTROB EJEE 

25 upepHBaHEe ero rpaRmm ynacTRaMH. B simc cj^^ianx neocixoOTrio 
HajiezHo pa3oc}mQT2> yRasaHBHe y^cTRR z 30ru ot iipo;:;yRTRBBo- 
ro BJiacxa. Bee axo TpedyeT dowssx uatepsaxhmix sarpa? b 
npurjeHeHZR cuenaaJiBHoro cjiosEoro odopy:aoBaHHR« 

HsBecTRH Tp3 npHnnsDHajiLHO oTJunasuKXCH jipjT OT flpprra 

30 cnocoda ycTaROBRR zboctobhrob c gajBTpa^iii, Dp3!J!eHner.iue npn 
saRaHUBaHEB cTponTejUiCTBa CRBazRE: iio;KBecRa na aeEaeETHou 
xauBe, Ba ejchhiaz b aa onopaoS noBepzEocTR ("CnpaBo^Hni: 
DO RpeaneBEE) segrffmnc z raaoaicc CKBaEHB", A.II.EyjiaTOB, 

I98I. c.I37-I46)v 
35 Qttb cBOCOda ycTaaoBRR XBOCTOBERa c qdjebtpom Ba iie- 

MeBTBDu RaMRB saRJiKmeTCR B UDjs!i»eue TaMBOBasEoro pacTBopa 
BE BCD juiHHy XBOCTOBEKa, ysepHEBaeMOPO Ha Becy 6ypyutbmzB 
Tpydaijm. yAaseBEs TaMnoaasHoro pacTBopa, iio;:iKHToro Bume 
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XBOCTOBKKa, a oTcoeaHHeHHfl CypanLHUX ipytJ ot XEOCTOBHKa 
TOJEbKO Docjie oOpaaoBaHBfl b saipyfiHtas npocTpaacTBe neMeirPHo- 

noffsecKa XBocTOBHKOB c feiwLTpaMB Ha wiHHMX ocyaecTBnH- 
5 eTca TOJDiKO b odcaKeaHOU cTBo;ie cKBaEHHH, rae hbt iraHoca 
BHyTpeaHea noBepxHocra odcaflmnc TpycJ, nyreta sawmHaBanaH 
xBocTOBHKa nijaniKauH, pacnoflOBeBHHMH Ba HapysHoS nosepxHO- 
COT noflBecHfflt yorpoacTB. Kotopse sawsi b KOJiweBoft MeRito- 
jtoHBufi sasop* 

10 3roT CDOCOd Henpaaeflnu npn mjoa (Meeee 30 mm) Kojme- 

BHX aasopax, ecjm cnyoK JEBOCToaaKa conpasaH c npopaboiKoa 
ooaosaeHHoro ctboob csBaaam h pacxaHBBaHHeu XBOCToamca, 

KOraa BHTTpeHHSS DOBepXHOCTB OCcajIBOa KOaOBHH, B KOTOpofl 

imaHHpyeTOJi yciaHOBKa, Eueei HeaonycTmoia hshoc, Kom Bee 

15 xBOCTOBHKa c ©aniTpoM DpeBBDiaei 1000 kH. 

noOTBO^ XBOCTOBBKOB Ba yoope ocyqecTKUHDT Ha cianH- 
oHapHHX y^CTJcax cKBasBHH, me yse odpasosaHa onopHaa no- 
BepxHOCTB, B KaiecTBe KOTopofl HcnajtbsyBT: npoTOira sHyrpa 
naTp7<3KOB, npHcoesEBseMBX k HHSHetiy Bom npejowynefl KoaoH- 

20 Bu; BepxHHfi ionen panee cnymeHHoro XBOCTosHKa; soBy nepe- 
xcwa OT dojMnero anaMeTpa k MeHMBMy npa OTyxpaaMepHofl opo- 
MesyroTHOll jcojioHae, Koropofl oecaseaa cKsaaaBa. 3tot cnooo<J 
opmeBBU jmt npa ycJiOBHsx . cnycKa xBocToaaica w saflaaHofi 
rjiyCHHH. HHane nojisecHoe ycTpoftCTBO XBOcroBBKa He aoflaei 

25 flO ynopa b ne cpafioiaeT. 

HaRooiaTKaMH yiaaaHHHX cnocoCoB yciaHOBKH xboctobhkob 
c ^BJttTpaMH npH aaKaH^HBaHHa cTpOHreJBCTBa cKaasHHH jibjh- 
DTcatcyseHHe opoxoflHoro ceTOEHs cKBasHHH B3-3a oeodxojnato- 
CTH npziieHeHHS oaeieOTHHreaea h noaBecHHX ycTpoacra, koto- 

30 pae onycJcauT BByrpi yse otJcaxeBHoa cKBaraaH, HeodxoaBMocTt 
npaueBeHBs cmwa no KOHCTHrnmH pasieflBBHieJieil a nosBec- 
HHX ycTpoflcTB, a TaKse orpaHSHeaHOCti flpaMeaeaaa, ofiywiOB- 

JMHHaa BOSMOSBOCWD DOJIBeCSKH XBOCTOBBKOB TOJttKO B OdoaTCB- 
Um CTBOJW OKBaBBBH iKpOUB CD0C0(5a yctaBOBKH Ba nefcteHTHOM 

35 aaiiHe)^^^ ^^^^^ aeaocraTKOM cnocoda nojiBecKH xboctobbkob 
c $BJiBTpaMB Ba netaeHTBOM icaMHe HBameTca HeofixojiaMOCiB 
neaeHTHpoBaHHa XBOCTOBHKa. tto cBaaaao c fiojonnMH aaTpata- 



• 3 - 

M£ ueMeHTa n BpeMeHB aa npoBesetme padoT z oz^nafi^e saTBep- 
jieBaHHH iieiyieflTHoro pacxBopa. IIpn stom HeodzomsMo ocymscTBp- 

JIHTB nOCTOHBHTD DpOHHBRy CKBOKHBH OOCJie HeMefiTnpOBaUEfl 

xBOCTOBHKa B Te^eHHC Bcero Bpet^eaa ozsmaBiui saTEepsesafiSH 
5 aeAseETBoro pactBopa c oaaoBpeueiimiM BpameEEax OypHJiBfloS 
KOJioHHU. np2T0»t padote no neueHTHpoBaHBB) xboctobzrob npE- 
cyinH asapm, TaKHe, Hanpmaep, khk: HeB03MosHocTi> oicoe^HHe- 

HEH KOJIOHflU OypjTJTBHHX Tpjd OT XBOCTOBHRBt BCJieSCTBBe flpHMe- 

HeHHfl pesB60BHX paaieABHBTGJtefi; cpopesame odcajimix Tpj6 b 
10 sadypEBaHHe hoboto CTBOJia Bpa pa3(}7PHBaBBE ocaacTRB b ysjooB 
coesBHeHHS cennnft Tpjd h .^pttbx. 

KpoMe TorOt AJoh BmonEefiBB padoT bo xieiseBTBpoBaHEK) 

ZBDCTOBEXa BeOdSOSSD^JB C00!CB6TCTQymiaH TeXBBBa (lieMeBTBpO- 

BO^iSHe arperaTfit) b dpBranB pado^occ* 
15 ime o^Em Hej^ocraTKOM sioro cnocoda HBZwerc^ HeBOSMOs- 

B0CT3 ero BpBMeBeBBA Bps bbjib^bb bob norsooieBZH b BsrepBajie 

ycrraHOBKH zboctobbkb* 

HsBecrea TaicKe cBocod BaRaH^ZBaBBB cTpoBrejoLCTBa cKsa-* 

KBfl (SU , A, 1659626), BKmwmSl B cedB bsojwbbd 30h ocjiok- 
20 HeRBfi dypeHBBp pacnojioseHBux Bmne npojQTKTBBBoro BJiacTa ;iio 

ero BCKpHTBB, cBycR B cKBasBBy ROJXOEBU oOcasBBX Tpyd 0 

$BJ!EBTpOIUf-XBOCTOBHKOM B IXeBTpaTOpaSffl , SaSOAHeBBe $B;iLTpOB0fi 
30RI2 CRBaHBBH BpSSSeEBO SaKyBOOHBaKWUBM uaTepBajiQ!i! B neMeBTB- 
pOBBBBe KOJIOBHH OdCajlBHX Tpyd BpB refUeTBHBOM passesBHeHHB 

25 noJiocTB QBnTpa-ZBOCTOBBica OT B0JC0C7B KOJxoBBu BepeioriKoC, 
paspymeuofi BOCJie ee neMeBTBpoBaBBH. 

3tot CB0CD6 Be o6ecne^mmeT aaacBHoro pasodmeBHE Bpo- 
syKTBBBoro QJiacia o? nepeuesaHOBXCH c bbm aenpoxyxTHBBHX 
ynacTKOB b BHrnaJsesaiipDC ot BpojQTKTBBBoro njiacTa Benpojor^^^ 

30 BHX roprooBTOB, BCJie;icTBae aenojiBoro yjiaiieBafl OjrpoBoro pa- 

CTBOpa BS BaKJIOBBUX B POpBSOBTaJILBUZ y^CTKOB CKBaSBBH, B 

jcoTopiDC BpoBcxo^iBT ocaKseBBe TBcpnoll aa3H B3 dypoBoro pa- 
cTBopa npa ero lospKyjiRiiBB* 3to ycyxytSjiaeTCH BenojiBHM jwa- 
jieEaeM rixaBBCToS Kopra, a b aiecTax y^ajieHBH ee noBumaeTCH 
35 onacBOCTB odsajiBBaBza Bopos, too TaKse cBBKaex jcaHecTBO 

HBOJDSIBB BJSaCTOB* 

I^OMe Toro, aa yBaaaBBKX y^cTxax cKBaHBBH ae yaaeTca 
ffa T^iTftBMiqtffji oOpasoM ueBTpapoBaTB 3Kcnj)yaTaixaoBayB Kojzoflay, 
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ocodeBHo B cjiadocneMeHTzpoBaRHux nopo;iax» ns-sa ^naBmsa- 
HHH neHTpaTopoB b 3Ty nopo^sj, npenirrcTByeT uompiBBsno 
paBROMepHoro 20 Tojnnzfie CTeHicz neMeHTHoro KOJXLxia. 

E^e ojiHm^ HesocTaTKOM 3Toro cDOcocia HBTineTCH (lnoKHpo- 
5 BaHEe ^cTfl opojiTKTfiBHoro nJiacTa ixeueHTflniu pacTBoporA, no- 

CTynaKBIIZM B $iUII>TpO^ 30H7 CKBaBHEK BDH IieMeRTBpOBaHHH KD- 
JIOBEH OdcajlHUZ TP7d, BCJLBJlCTBZe BUDaj^eHHR H HEUCOIUieHIIH Bpe- 

liBBRo zaKTuopBmmoTo uarepnajia b HHsaefl (;iorho3) ^cth ro- 
pjZLSOBTajOiHoro CTBOJoa npH sfiaHErejzLflolt ero npoTAseHHOcxH a 
10 odpaaoBamfl nycxoT b sepocBefl ^cth ctbojib; ROTopue saBOjmn- 
mcB ixeueBTEHU pacTBopou npH neMeHrnpoBaHHS odcanHHX ro^ 

J10HR« 

HaHCJojiee dmssm no TexBrnecaoA cymaocTB k saasjiaeMO- 
M7 HBJDieTCH cnoco<5 saKBEHmaHHa crpoiiTejiiBCTBa cKBaaaBU c 
15 ropB30BTaJiXiBHU 3niacTKQM cTBOJia* npodTpeHHHM B npojorKTHBROu 

IwaCTe, .( Baker Hagbes, USA "Beker Hughes technology forum". 
Copu, 6-11 , 1991, 23-25) 

BKjroqaKnmS b oe6si cnjcR b cxsasaEy Ha ROJiOEae o6cajiHUX npjC 
XBOCTOBZica c nposBapHTeJEBHo Dep^papoBaHEHu $HJiBTpoM, pasod- 
20 nieHHe saKOJioHBoro opocrpaRCTBa b soRe npo^orRTHBHoro njoacTa 
OT BHD&iesaiiiHZ z BepeMeKrSKnprxcfl c hbm Henpoj^TSBHux ojiacTOB 
HapynaHMB naRepauH b XKeMBHTzpoBaHHe kojiohrh odcaAma trpyfi 
Bsme XBocTOBSKa c ^zjnjrpm c bomoiuh) nerjeRrnpoBO^ofl fjy^ra* 

0CEOBH£IM Re^dOCTaTKOM STOFO CROCOda HBJSHeTCR TO, ^0 C 

25 DOMomiE) naKdpoB b ueMeRTRpoBaBBR HRjtnaKepHoro icojiHieBoro 
npocTpaHCTsa Be oCecne^BBaeTCA RasexHoe pasodmeHze saKooioRr 
Eoro npocTpaHCTBa b sohc npojoricTBBfloro njiacra ot BumejieEa- 

DIBX B oepeHesaXHQBZCH C HZM HeBp0i(7KT2BHUX DJiaCTOB, OCOdOR- 

HO B nepezojiEHX sonax ctbojib ckbsbbh c BepTHxajuBROTO Ha 
30 ropBSOHTajxBHOe EanpasjieHne^ BCJieACTsae Henojraoro saMemeHZR 

(jypoBoro pacTBopa xieMeHTBuu. 

KpOMe Toro, noKepi as-aa rajiofl jptbhw ae Moiyr aajieERo 

nepeRpuBaTB KaBepH03HKe sorb, icoma zx jmaefiRue paseiepH 

jjpeBHmasT jDmefiKue pa3&!epu dobbisxhoctb ya^uoTHeHiXH jiaKepa« 
35 3to jcjTjCmeroK b cRBasEHax, BCKpHsnrnx cjaaCocneMBRTapoBaH- 

HHe nopojQi* me mem uecro odaajm nopow, ocodeRHo, aocjie 

nponauBRa cKBasaRu a ysaJseHaa c ee cxeROK ROJiLMaTaixaoHROfi 

xopKB. 
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B 0CHOB7 HacTOHCiero zaodpeTeHHR noJzoseEa sajia^ co- 
sjiaHSfl cBocoda aaicaRHEBaHaH CTpoiiTe«iiBCTBa cicBasBB, KaTopHS 
odecne^iHBaji <Jh HajresHoe paaodaerae npo;i57KTiiBHoro njiacTa 
or BHmeJiesamHX z npma^ssjmx k Heijsy Heopoj^icniBHux 7?acTK0B 
5 opn fiajxm b hiqc 30H ocjiosaeHiiA dypeRZH JisxSoro Ripia la opo- 

THSeHBOCTB. 

PaCKpHTHe H306peTeHHfl 

nocTaBJreHHHH sajca^ AocTicraeTCA 76!^, b coocode 
saKaffqaBaHEH cTponTenLCTBa ciCBaHEHu» BKJizmxHueM b cedn bckph- 

10 TBe Dpoji7KTHBHoro njQCTa, cjiycK e ycTauosi^ b cKBaBEHe ko- 
jioHHH odcajiHHX Tpj6 ZBocTOBZKa c ^i2>TpoM c odecoe^eHEttd 
HX repweTOTHoro coewHeHM mcetot codoli^K paaobmeHHe senpo- 
jiyKTiiBHux jnzacTKOB or ppoayKTiiRHHX, corjiacflo a3odpeT6Hm, 
cnycR B cKBasEfiy kojiohhu odcajiBHX Tp75 b xboctobeiq c ^.oubt- 

15 poM ocTmecTBJEHDT pasinejEbHO, a Hx repMSTiraHoe coeOTHeHse 
ocyiqecTBmrr b cKsasEBe, nps 3TQM no MeHBmeil uepe o;iiHy zs 
Tpy6 ZBOctoBiua nepeA ero cnycKai b cKsazHBy npv&ampjn'c c 
odpasoBaRaeM no ueHsmefi Mepe jibitz npojiojiLHUX roop u inrmTO- 
pz^ecESDC KOHaoB c pe3B(Jaujs» a nocjie cnycxa XBocxoBiiKa b 

20 cKBSLKHfly npoSEJiBHyK) TpycJy pacmapfflDT j^jie ycTaaoBKH xboctobh- 
Ba B CKEasaae n paaoOmeBEfl ReBpoj^KTiiBEZZx nJiacTos npo- 

JQrKTHBHHX* 

Ilpejyiaraeuoe zsocSpeTeHHe no3BaraeT sa c^eT ncKjaneHM 
npnMeaeHEA wst ycTaaoBRz xboctobbkob c gsmhvpam kohctptk- 

25 TQBBo - cJiosBuz pa33e;tffHHTejiefi n Do;cBecB2>sc ycTpoScTB, a 
TBKse naKepoB pasodmeBBB njiacTOB yopocTZTB 3TB pa6oTH 
B odecne^iBTi) dojiee Raj(eKHoe pa3o6i!ieHBe fienpoiiTKTBBHUX cjia- 
CTOB OT Dpo^tyraBBHoro BJiacTa, a TaKEe DepexpHTMe 30h ocjioe- 
HCBBH (Kaaepa, odaajiOB nopow, njiacroB c aBo^jsajiBHo bhcorbm 

30 BByrpnoJiacTOBUU saBJueaBeu* BOSo-raso-npoHBJiemifl h j^tthx) 
m6on npozBzeBBocTB. Dps 3T0M BaBdoJomBil 8g$eRT A0CTBrae*rcH 

B wag^ffnwmiT CKBaSBBaZ B B CKBaSBBaX C POpBSOBTaJILHHM J^CT- 

ROM CTBOjsa^ a TaKse b Tex cjiy^iaRXp roxtui npoTHseBHOcn 
yKasaRRUX DJoacTos z 3oh He no3BOJiHeT Depeiq)H3aTL ax naRepa- 
35 MBt a aeueBTBpoBaHBe se odecne^BBae? EaAeKHoro pa3odm8HBB« 

KpOUe TOrO» yCTemOBI^ XBOCTOBORa C DBJILTPOM C BOb30mBS> 

npo^fBJiBBUx Tpyd no opaBHeRBs c BSBecTHHu CBOcodou. cor«^c- 
' BO ROTopc»4y 37a onepaoER ocymecTBziHeTCH uyrm neisefiTnpoBa- 
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SaH XBOCTOBHKa, D03BOJISeT CHH3ZTB paCX02 UeMeKTa, C0KpaT2TI> 

EpeuH Ba jcTaHOBKy, Tan ksk OToasaeT Heodxo;iBiiO(rn> b oeh- 
;^Hi!H aaTBspAeBamifl ziefjeHTHoro pacTBopa z ncDOJiBsoBaHnfl 
jUiK 3Toro cueiisajiLHUx dporaji pado^isx. 
5 3 osHOM fls BapEanroB wnomieBm £30(5pe;eHnE nocjie 

BCRjmm npoxyRTZBHoro o^iacTa b ckbssbh^ cnycKasT xbocto- 
BEK c cfljEbTpoBa z ycTaH^TvmBarT ero b DpojvTKTHBHOiM luaacTe 
nyreM npissaTm no Beshmi uepe oahoI! npoooicbfiofi Tpjdu npn 
ee pacsmpeflzi! k creHKe CKsasHm, a saveu b cxsassusj cDjrcza- 

10 ST K0JI0HH7 OtfcaABBX TP76, BHZBEfi KOHeXI KOTOpOfi PepueTEHEO 

coejmH833T c BepzHiazi KOHiioaa ZBOOTOBZica* 

npejuiaraeMHft Bapaasr BHOojiHeHm Ezo6peTensji nosBOJiHet 
ycraLHaBmBan xboctobbk b HeodcaHeHBori cTBOse cKBasHHU, ($jsa- 
vompsi ^e&or odeone^zBaetca EaAesHoe paaodmeme nposyKTZsHo- 
15 ro njiacTa or EumejieisamHX genpojgrKTHBHHx bjiectob^ ^npejiOTBpa- 
iqaeTCH cyKeHHe jimMeTpa cKBasEiflu a cmsaeTOJi paczoji odcax- 
beqc tp7(S* 

B ^ysyrofj Bapaarae BzmojiBeHaa sodpeTemis b Ha^e b 
CKBasray cnycRasr ;io npojiyKraBUoro luiacTa b ycTaHaBJiUBaiPT 
20 KOJioHfly odcaAHUX Tpyd, a saTeu nocjie BCKpsmi5i spo;i{yKTHBHoro 
BJoacTa B Bero ^epe3 3^ rcoobsj cnycxam zboctobbk c ^sucbiv 
pou E npa pacmapeBBH opo^ajaaofi TpydH ycraaaBsaBaKn* ero b 
cRBasme, spa 9tc3m ^poQ0EUIB^7S) Tpydy npazauaBT k CTeHKe nas- 
aero Koaixa Ko;ioaau odcajiaaz 7pyd» odecae^BBaa ee repnieTa^- 
25 aoe coeAaaeaae c xboctobbrom. 

TaKofi BapaaaT Bunojiaeaaa aoasojiEeT aci}o;iB30BaTi> aaado- 
jiee npocToQ. BuroAHUfi a aafleamift cnocod ycTaaoBKa jeoctobe* 
KOB c $ajii>TpaMa c noMOQLD apo^iEJi^aux rpyd b Tex cjiynaaxi 
KorjEia B apo^ecce dypeaaa CKBaaaau BCTpe^aiTTca n;xacTU c aao- 
30 uajnFiHo bhcokeij! BayrpanjiacTOBifti iasJieHaeM, K0T0iX2e odinBO 
oepeKpHBaDT opraeayTo^iaaMa xojioaHaME odcajiBux Tpyd ejie 
KOJioaaafda - "jneTyHKaua". 

KpaTRoe onacaaae ^epTeseS 
Jipyrae aejia a npewjymecTBa HacToamero BsodpeTeaaa cTa- 
35 ayr bobhthk H3 cjieji^yiBiero AeTasBaoro onacaaaa npa^epoB era 
BHBOJiBeaaa a opajiaraeumc ^epTeseS, aa ROTopicc: 

$ar« I asodpaaaeT ROKUiJzeRT odopyTioBaaaa saa cnycaa a 
ycTaaoBfca xboctobbkb c ^aJiBTpm b cKBasaae; 
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&sr.2 - ceHease H-II Ha pir.I; 

Qzr. 3-*4 - ycTdHOBi^ zboctobbiq c qejzbtpom b cKBasame; 
&sr. 5-5 BapsaE? ycTaHOBRs ZBocToasRa c ^Bmrm^ b 
CKsasnHe. 

5 SjmzS, BapjiaHT ocymecTBiieBafl EaodpeTeima 

Cnocod saKaHHfi^BEA cTpozTejE&cTBa cKBasam saBJonaeT- 
CR B pasjiejiBHOM cnycKe b cKBamny a vepAe^rmnm coemRBEm 

BHTTpJS ee KOJIOHHU Odcaj^EHX Tpy6 2 XBOCTOaZKa C &U£&TpOM« 

no Memmefl uepe ojiay 23 Tpyd ZBocroBmca oepes coycRoea b 
10 0KSQM2BJ opo^zjiBpyKT c odpaBOBaHEeu 00 HdHsniefi uepo wyx 
nposojcBBBx ro$p e wsszBjsffnecssx KomoB c pes2>(3auii. IIpo- 

jyKTHBHHfi SJiaCT 3aT&^ BCKpZIBaSDT, CnyCKaST B Hero nOCTOBZR 
C $£JZ£TpOM, QOCJSe ^BTO npO^QJIBfiyB Tprdj pacmHpHDT AJUH 

ycTaEOBRH XBOCTOBHRa B cKsaszHe B pasodoeBEA HenpojiyKSZB- 

15 HHX OJOaCTOB OT npOJ^yKTZBHUX. 

B C007BeTCTBHi3 C OJlSSStA E3 BHpZaHTOB BBDOJEHeHilH CDOCOda 

Docjie BCKpHTiia npo^tyETZBHoro njiacTa b cKsaszHy cnycKaxKr 

XBOCTOBIUC C giZABTpOM Z JCtSLBBBJIZBam BTO B DpOJCTXTaBBOM 

ojiacTe nyreiA npzsaTAH no ueHLmeil Mepe osHofi iipopuiZkHofi rpy- 
20 dH npz ee pacmnpeaHH r ctSHKe cKBasHHU. 3aTeM b CKBasasny 

cnycKaDT Ko;ioHfly odcajiHHX Tpyd, bzsbsSL kohou Koiopofi repwe- 

TIPZHO COeSSHRDT C BepXBBM KOflUOM XBOCTOBZKa. 

B COOTBeTCTBBE C ^^^TZM BapzaETOM BbmOJIEeHZiZ Z30dpe- 

TBHBE BBB^qajae B cRBasBBy AO nposyRTZBHoro imacra cnycsasr 
25 H ycTaBaBJiHBaDT JCOJiOHsy odcajiHEiz Tp^d. 3aTeM nocjie bckphtsh 
npoAyRTHBEoro iuac7a b eero nepea OTy ROJioHHy cnycRam xboc-* 
TOBEK c mjsMpm H npH pacnrapeHHH npoflauiLHOfl TpydH yoTBHas- 
jszBam ero b cKBasHHe. IIpoQSUiBHyz) Tpydy npa 3T0m upzBiDyiaBT 
K cTefiRe BBsaero ROHoa rojiohru odcajiHHX xpTd, odecne^oiBaji 
30 ee repMeTH^oe coej^sHeHBe c zboctobercui. 

Cnoood oc3rmeoTB2iflK)T c domoikbb ycTpoftCTBa, BRJomaniiero 
B cedH ROJioHHy dypzjiLHUx Tpyd I ($iir*I}, KOJioHHy odcajiBHX 
Tpyd 2 (^Hr«3), xboctober 3 c iiepcopsipoBaRHUia czmTpou At 
coeOTHfleMHS c ROJioHHoii dypanBHHX Tpyd I c noMoncbD nepexo^HH- 
35 aa 5 B nepeBO^ZHBRa 6* nepexo;(HiiR 5 (ajxeFienr, coejXEHHEXHEiu 
Tpydu c pasHBME jzaaiiseTpaMs) SMees nepeuim^ b Bsse ceipia 7 
n SBDOBOPO Rsanaaa 8 (cHr»3} » pasAejiHoniTE) bojioctb zboctobe- 
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Ka 3 c CH^^TpOM 4 z ^OJSOHHU oCcBJLBWi Tpyd 2. HepeBOJIfiHK 6 
(Ssr.I) caadseH R;saDa£(»i 9» uepeKpssassBm Kanaa I0» coo6- 
TnaKTimrS oojiocti xojiohbu CypmrBHwr ^pyd I co cKsasafloit II £ 
cjrj^ams2, jusi sanojiHeHEa bojiocth kojiohhh 07pHJi£Hia rp76 I 
5 cRfiassififlofi SrgiKOCTBD SDS coycKe KOtmoHeBTOB ycTpoiicTBa B 
cRBasEfly II. no viemBieZ Mepe cvcHa as TpyO 12 xBOcrosHKa 3 
3unoJifi9Ha npo£izjiz>BoS c oo ueHBmefl uepe jzsyMR dpojsojzbrhzab 
vo^pauiB 13 (Qiir«2)» pacnojioseHHKisn CBUMeTjmHo oTfiocnrejis- 
ao nesTpajshBoS. och tp76u 12, £ munmjjpinecKQMn KOBuam, c 

10 pesBdaMZ (Ha Qzr.I ne noBasaBn). Tocpi 13 npo$sji£Bax Tp7(} 
12 3aDa3BeHK repM8TH3JQ^7isiiefl nacTofl 14. fia soBiie gsJiBTpa 4 
ycTaBOBseK nenrpaTop 15, ogeope^asainnirit nearpzuoBaflEe ^bjoiT- 
pa 4 OTHOCHTeiiLeo CTefiKZ cRsaszEH II. 

B cjzy^e opoxoiQieazH cKsaHBrn II qepsa EenpojoncrBBRue 

15 y^cTRH B ee ropfisoErajiLfloS ^acTS Bjm'pasou c sthmh j^ct- 
icaMH KaK noKasaHO Ha $ar.I,3,4, oep^opaaHoame oTsepcTiLa 16 
$isjiLTpa 4 3aKpi£BaE)T sarJCFQiRaMZ 17 h3 xsDuunecRH paspsmaeuo- 
ro MaTepaajia, BanpisMep» uarEHH. IIpogBJQiHHe Tpydu 12 pacno- 
jiarawr na cooTBeTCTsyCTuix j^otkbx XBOcTOBHKa 3 c ©miiTpoM 4 

20 JOT pasodmeHM npoj^yKTHBHoS ^cth npoayKTiiBHoro nJHCTa IB 
OT aeDpoj^TKTBBHOflt H TaKse joiDi coflOTneHag ZBocTOBHKa 3 c 

KOJIOHBOfi OfiCaABHZ 7P76 2. 

B ycTpoficTBO EXDjmr TaRse pasBajEBneBarejUi 19 (6Hr.5), 
BcnojzBsyeMuS juai Bmpasxiefflifl vc^p 13 upopuobfiux TpytJ 12 

25 nocjie zx pacnmpeBEUi. 

Cnocod ooymecTBTiHDT cjiejcTBommi odpasou. B npoixecce Cy- 
peHOH CKBaKBHu II (om^.l), nepejti BCKpuTHeu npojuyRTZBHoro 
njacTa 18, BBsecTHuzw i2piieMai>3-H30Ji£p!yz)T see Heco&M6C7isi<ue 
00 ycJioBHHU dypeBBff ojcacru, pacnojioBeHRue BHiae npoj:jRszB* 

30 Boro 16, a uocjie bckputbr nocjiejiBero b npmczBKB cTBOJza 
ci^BaHBBzi II B Bee onycEaB)? Ba RoatoBne dypmiLBicc rpj6 1 
ZBOCTOBZR 3 c DpenBapBTejaBO nep$opHpoBaEEiiM $iua»Tpou 4, 
coejopaEsaBuS c ROJioBHoa dypajsBBmc Tp/d I c ooMOnrLt) nepezoji^ 
BXtica 5, npoguuiBBHx Tpyd 12 a nepsBOAESKa 6. Ilep^opaxizoBBue 

35 oTBepcTJia 16 9iua>Tpa 4 saKpHTU aarjayamhra 17. 

nOCJie JlOCTESeEBH ^ZJShm(Z& 4 SadOH CKBaSBBU II b bojlo- 

oTZ npo^BJTBBSX Tpyd 12 saRauoS npoumovoS susroctr co- 
sjiaDT ^BJieEae, BeodxoABMoe jutR BunpaBJieBiiB npojiojiLHHX 

roop 13 B npRSaTBH CTeBOR Tpj6 12 R CT8BRe CRBaSOBU II 
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(qht^S), o6ecneHHBaH coBisecMO c repMeTasHpTraneS nacToli 14 
repaeTBTOTE) hsojihiizk) HscpojorKTHBaux jqacrjcoB Dpoj^KTiiBRoro 
njiacTa IB. 

3aTeM K0JI0HH7 CjpBZhBSX Tpjfi I (gflT.I) aiecTe c nepe- 

5 Eo;xHfiKOM 6 OTBHH^maTO OT Bepxazx upocz3hBsx rpj6 12 h noii- 
HH MaCT P US cKBasHHH II, opncoejiHHHDT K ESn paaBajooxeBaTeiZB 
19 (gzr«5) H CHOsa cnycmpr b cKsamaj 11 no worn b sepz- 
HE© ^OTB upo^HJiLHUX Tp^C 12 ($ar.3). Bpai!ia<i KOJiOHEy dypcKi- 
HHZ Tp7d I mec7e c pasBajTrineaaTejueM IS» cpozbbqjiht ORoro* 

10 TejiBHoe BuopaBsefiEe rocrp 13 h luiOTHoe nprnarae CTesoK npo* 
iftHJTTimyx Tp7(5 12 k CKRRau CKBazsHH I. npz dTQu repueTasHpyD- 
iqas nacTa 14 ($Er«2) odecne^zEsaeT EaseHEyB) repsseTBsaioiE) 
saTpydHoro npocTpaHcraa cKBasHm II. 

jKaJiee ROJtoHBy 07PHJCBHUX Tpyd I c pasBanuieBaTeJieM 19 

15 (gnr.S) nojXBiaiyiasT sa cKsasEHH II b cnycicaEiT b nee roju)HH7 
o(3cajim2X Tpy6 2 (q)zr«3) jio Bxojia ee azsnero KOHqa BHyrpL 
BepxHZZ gpogturhHHX Tp7d 12 c o6pa30BaHze?ii sasopa 20 uemy 
3Tm KomobA, cejuim 7 b cTeHKaMB BepxBia npomzjiBHux Tpy6 12. 
Saseu B CBCBazHBy II cdpacHsaDT mapoBofl mtanaE 8, KOTopui! 

20 cajmTCfl B oejpio 7, pasodman BHyrpeHme dojioctz ZBOCTOBBKa 3 
H odcajiBoli KOJiofiEH 2. IIpozsBojm 3aKaHR7 neueHTHoro pactBO- 
pa ^epea KOJXoHBy odcajiHHz Tpyd 2, nocjie %ro onycRaisff ee 
HEEHzfl Koaen j(o yuopa b cyzeHne b nepexojiHKRe 5 ($nr«4) , 
H.DOcjie saTBepseBaREH ixeueBTBoro paovBopa. paadypHBara oc>- 

25 paaoBaBCCpoax BByrpa kojioebu oCcanmx TP76 2 aeMeHTHys) iipo6- 
iQT (He coRasafia) , mapoBOfi RnaoaB 8 b cejmo ?• 

B cjiy^e ycraHOBKE b fiut^Tpe 4 BpeMesEux sarjiymeR 17 
($Hr«I) nocjiewiBe paapymaDT aaiQ-qRofl b aero pac^eTHoli nop- 
iiHH RHCJiOTU ($nr.4)« 3a7eu nponaBOAfli^ ocBoeaBe CRsaEZHH II. 

30 B TCX OJiyiBHZv Eorjia npoAyRTHBEHa miacT 18 BCRpHBasr 

oocjie ccycRa rojuoesu oOcajiHux Tpyd 2 (aanpnuep, npoMesTTO^-* 
Rofi jum aRcnjiyaTaiiBOHHofi) , to xboctobhr 3 ycTafiaBmBaDT - 
uyreu npHBaTna cTeaoK Bepxanx npc^iuibHHX Tpyd 12 r sayT- 
peHRBM cTeBRSM BBSEepo ROBiia ROJioHfiu odcBAHza TpycJ 2(^*6) • 

35 Juia 3Toro c y^etOM seca XBOCTOBBRa 3 b SEjn>Tpa 4 paCTeT- 
HHM B3rTeM onpejiejiHEOT HeodxosBuyB AJmay Bepxaax opo^zjiiHux 
Tpyd 12, c Douonp»K) ROTopux OyTcyr ex ycTaaaBXEBaTB* Ha KOBize 
qiHJCbTpa 4 KpenHT dasuaR 21 (gdht.S) c cejutou 22 oos napoBOfi 
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Kaauaa 23 2 orpaEinHreJieM 24, npenoTspainaKimmj nepeMemenne 
Kjiasaaa 23 b oCpaTHW BaopaBJieaB£* EBrepsaji kojiohhu odcajs- 

HHX Tpy6 2, 3 KOTOpOft! aOJKHH 7CTaH5LBJIHBaTL DpOCOHJILHHe Tpy- 

6u 12, KajmdpTOT pacmcpHTeJieM (Ha car. He DOKaaaB). Saieii 
5 K KOJiOHfle OypMBHHX TP76 I DpacoefiafiHDT pa3 Baj?T>a eBa7eja> 
18, coejuiHesHirii c mumEapH^ecKoS ^ctbd 25 sepXHeii npogasB- 
fio^ Tpyfiu 12 XBOcTOBHKa 3 c noMOEiBD JMBofi pe3B(5H 26, cnyc- 

KaDT CKOMDOHOBaHHHfl TaKKM 0dpa3OM EHCTpyMeHT B CKBaHZHy II 

(qpHT^S) H np(M«HBawr ee, nocae Hero cdpacuBamr BapoBofi mia- 
10 naH 23, nepeKpsBaa npH stom OTsepcrae b cejwe 22, h saica'i- 

KOfi npOMHBOTOOa KTOKOCTH B DOJIOCTH XBOCTOBHKa 3 Z ^HatTpa 4 

cosjiaDT B HEX jiaBJieHHe, HeoCxoflHUoe oth onpeccoBra Bcefi 

iCOMnOflOBKH, DOfl JLQUCTBZeU KOTOporO OOTOBpeSfleHHO BUnpaBOTOT- 

cs ro$pu 13 Bcex npooMBHHX Tpy6 12, KOTopae 6um bmdtohh 
15 B KOunoHOBKy odopTTJOBaHHH. 3 pesyJiBTate sToro cTeHm Bepx- 

H2X npogHJIBHHX TP76 12 DJIOTKO npBHIMaDTCS K CTCHKe HHKflero 

KOHna KOJioHEH odcMHHX TpyiS 2 (giir#6). 

3 cJEjTJae BionweHiw b KOMnaaoBKy nptsmoTiBHHX Tpytf 12 
pasocSmeHM HenpojoriCTHBHHX lumcTOB ($Er.3) jsjih BunoJiHeHiw 
20 Bcero cauiBTpa 4 hb npogajiBHHX TpytJ 12, KaK noKaaaHO Ha qk- 

lypaX 5 fl 5, TO CTeBKE 3CTX Tpsrfi 12 TaKEe OJIOTHO npHSBMas)T- 

cfl K cTeHxe .cRBasBBH n* 

HaTHseHHeM a nocajucott MCTpyMeHra nposepmr yciolta- 
BOCTB ycraHOBKH XBOCTOBWsa 3 c ©HJiLTpoM 4 Ha oceBoe ciaeme- 

25 HHe. SaieM BpameHneM kojlohhh cJypMLHHX Tjyd I c pasBaJime- 
BaTejieM 19 snpaBO BHBHH^iiEaiDT iiocJiejiRHB hs mimH^pH^ecKoro 
KOHoa 25 BepxHea Dpo^miiHOfi TpyOH 12* 0jifl0Bpe?4eHflo HHKHHe 
BajsmyrauHe 3JieMeHTH 27 passajoneBaTejK IS, nowDSMancB BBepx. 
pasBajonoBHsaDT pesiCiy 26 mumsa^mBcmTo kobto 25, yBCJos- 

30 tjHBaK ero sHyrpeaHEa OTaMerp. 3aTeM HHCTpyweHT nojia»T bhh3 
c ojiHOBpeMeflHott npoMHBKoa H BpameHKeM ero BnpaBO, b pesyjiB- 
Taie qero npoacxoro? roJiBHeflniee paasajimoBKBaHHe mumiwpH- 
TOcrax KOHUOB 25 z sepxanx npogfHJttHUX Tpyd 12 rhmbmb BaJOr- 
qyBBWMii MeMeHTawH 27 n BepxHHMH 28, ziABssmm doiMiHfl raa- 

35 MBTP, ^eW HHSflBC* x to «^ 

no oKOOTafiHH pasBajMOBHBaHM npoesuiBHHX Tpyo 12 ax 
MecTe c KOJioHHDll oficaOTHX Tpy6 2 onpeccoBHBaOT Ha rep^e- 
TiraocTB coBjiaHHeM B HHX TOBJieHHH. DpH oTcyTCTBHH repweTH^- 
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Hocu pa3Bajaji0222BaBse bobtophst* 

3 onyiaHX BSJizmwsE b KOMnofiOBi^ xsocTOBHica 3 zjic 
iEJTbTpa 4 jionojmHTejama npo^flJiBHHX Tpy(3 12 {$nr.3) Him 
BHDOJiHeHHfl Bcero CMLTpa 4 ES npo$iuibHHx Tpyd 12 (inr»5,6), 

5 Dep^opaxiHOHflue OTBepcTHS 16 saKpuBaDT ssvjiymsam 17 us 
zmAnecRB paapTmaeuoro uaTepnaJia, ROTOpue nocse saBepmeHBH 
paOoT BO ycTEHOBice ZBOCTOBZKa 3 c QESBTpw 4 paspTBEUOT 3a- 
KanRoa cooraeTCTByimero xHMpeareHTa* 
npoMHnuieHEaa iipaMeHBuocTi> 

10 UpejQusaraeuHB onocod nosBoraeT HajiesHo paBoCman npo- 
j^KTfTBHHB BiiacT OT BuniejiesamEX EenpojcrKTBBHizx niiacTOB. a 
laKse OT BpBKSHKasiiiEX K Reuy B nepeMesaKSUBZCH c hem ppjvzx 

BeBpOJQrKTBBHUX y^CTKOB CRBaBBHU deS IieHeETHpOBaHHfl $aJIST- 
pa-XBOCTOBEKa. npB 8T0M JBpOISaeTCA TeXHOJIOrSS yCTaHOBRB 
15 XB0CT0B2K0B C ^:JiZIBTpaMB Z CHBEaDTCa 3aTpaTH 3a CHBT HCKJDO- 

tjeHBH K0HCTP7KTHBH0--CJI0HHUX pa3%e;iBHBTejie& B no^nBecmix 

yCTpoflOTB, npHI^eBBeMHZ BpB yCTBHOBRe XBOCTOBBROBt a TaKse 

neMeHTzpoBaHSLfl zz, KOToponsy coByrcTByOT asapEB b saTpara 
Bpe&fleEB Ha OEiuiaH^e saTBepieBaHHH neMeeTHoro pacTBopa. 
20 KpoMe Toro, upejusaraeuoA CBOcod BOSBOJiEeT pacouipBTL 

odJiacTB ero npaMeaeHHa^ tbk kbk ob uobst dKTL BCBOJiBaoBaH 

RBK B OdcaseHHObI, taK B B HeOdCaseHHtta CTBDJSe CRBaSZHK, He- 
aaBBCBMO OT aaJIBHZH 3 OH BOr;iO0ieHIlH BpOblUBO^Ofi lOmROCTB, 

BOAonpoHBAeEHfi, H opaKTE^CxOs deo qyiqecTBeHHoro yueHBCieHHH 
25 szaiuseTpa oRBasBHH. 
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SOEarjIA H30EPETEaHfI 
!• Cnocod aaKaTOiBaHHH CTpoHTejacTBa cKBaszEH, bkjid- 
^ams& 3 cedfl BCKpHWie nposyKTHSHoro njacTa (18), cnycK s 

yCTHHOBKy B CKSaSHHe (II) KOJIOHflU OdCajlHHX Tpyd (2) SL XBO- 

5 cTOBHKa (3) c cHJEbTpoM (4) c odecDe^HECM EX reoMeTOTHoro 
coejiHfleHEa Mew cofiofi, a pasocSmeEze HenpojQrKTHBHHX ynacT- 

KOB OT npO^QTKTHBHHX, OTJlH^aDniBfiCK TSM, ^0 
CnyCK B CKBBKHHy (II) KOJIDHHH OCCBJIHHX Tpyd (2) 2 X30CT0BE- 

Ka (3) c $miBTpoM (4) ocymecTBUCTT paajiejaHOt a bx rept^ie- 
10 TB^oe coejWfleEBe opymeCTBJiHDT b craasHHe (II), dpb*3tom 
no MeHLmell Mepe oMy as Tpyd (12) XBOoroBHKa (3) nepen ero 
cnyoKOM b cKBasBBy (II) npogaumpyOT c odpaaoBaraew no mbhit- 
mefl Mepe ffsyx dpo;hojilhux roqpp (13) b MmHj^pBHecKHX koh- 
qoB (25) c pesLdaMH (26), a nocjie cnycKa XBOCTOBBKa (3) B 
15 cKBaBBHy (II) npo$HJiBHyB Tpydy (12) pacnnaproT juh ycxaHOB- 
KB XBOCTOBBKa (3) B cKBasHHe (II) H pasodmsBHa HenposyKTHB- 

fftnr DJiaCTOB OT npOJjyfCTHBHHX. 

2. Cnocod DO D.I, OTJiH^aiomHflca lew, hto 
Docjie BCKpHTra nposyKTBBHoro naacTa (18) b cKBasBuy (II) 

20 CDyCKBHW XBOCTOBBK (3) C ?B3IBTp0M (4) B yCTaHaBJEBaDT BVO 

B DpojiyKTBBHOM DJBCTe (IB) DyTCM DpHsaTBff DO Meflimell Mepe 
oraofi npofiaJELHOfi spydK (12) npa ee pacmnpeHKn k creaKe 
cKBasHHH (II) t a saTCM B cKBasany (H) cDycKara KOJioHHy od- 
cajCHHx Tpyd (2), HHsaaii icoaeu KOTopcC repMeTH^ao coenraaDT 

25 . C BepXBEM KOaHOM XBOCTOBBKa (3)# 

3* Cnocod DO n.I, oTJiB^aDmBiica TeM, too 
Bsa^iajie b CKBaKHsy (II) CDycKawr no npoayKTHBSoro raacTa 
(18) B ycTaBaBumaOT KoaoHHy odcajiHHX Tpyd (2), a saTeM doc- 
jie BCKDHTHa DpoByKTHBHoro DJiacTa (18) B aero ^pea STy 
30 KOJiOBi^ cDycKara xboctobhk (3) c ^wbTpm (4) a ddb pacBm- 
peBEB Dpo&BaBHDfi TpjdH (I2) ycTaaaBJiHBaOT ero b cKBam- 
fie (n) , npH 3T0M Dpo$iuiLHyp Tpydy (12) npasawaDT k cTeaae 
HHsaero^KOBEia KOJiOKBa odcaji'aHX Tpyd (2), odecneHHsaa ee 
reptteTOTBoe coeOTHeaae c xboctobbkom (3). 
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(54) Title [translated from Russian]: METHOD FOR WELL COMPLETION 

[see Russian original for figure] 
(57) Abstract [sic - as provided in English in original patent application] 

The method disclosed of finishing a well involves lowering and hermetically joining a 
casmg column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
pieces into the well (1 1), at least one of the pipes (12) of the shaft section (3) with filter (4) 
IS shaped in such a way as to create at least two longitudinal corrugations (13) and 
cylindrical ends (25) with threads (26). The productive layer (18) is then opened up, and 
since the shaft section (3) has been lowered into the said layer, the shaped pipe (12) is 
expanded to secure the shaft section (3) in the well (1 1) and to separate non-productive and 
proauctive layers. 



(57) Abstract [as translated from Russian in original patent application] 

A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (1 1). Before lowering into well (11), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation (18) is then 
tapped and after lowering Uner (3) into it, sh^ed pipe (12) is expanded to secure 
liner (3) in well (1 1) and to isolate the nonproducing fonnations torn the producing 
formations. 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drillmg of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intennediate strings or 
casing patches. 

Prior art 

hi completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well firom the producing fonnation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encoimtered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
fomiation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones fi-om the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen Uners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
{Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entu-e length of the liner, suspended by the drill pipes, 
removing (he plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 nmi) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent perfomiing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement sluny to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the Uner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilhng out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and woric crews are required 
to cany out liner cementing operations. 

One more disadvantage of this method is the fact that it carmot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake^and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered. 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
foraiation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and foraiation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-11 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the pioducing formation zone Grom 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone fi-om the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore fit)m a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation fi-om its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing fomiation, lowering and setting a casing string and a screen 
liner in the well with provision for their lealq)roof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen hner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the Imer is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations fiiom the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently rehable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the Uner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered wath anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
t^ped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing foimation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
forai of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 fi-om the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 1 6 of screen 4 are closed off by blind flanges 1 7. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig, 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
String-borehole aimular space of well 1 1 . 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the irmer cavities of liner 3 and casing 2. 
Cement slurry is injected through casmg string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing oflT the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 ^ig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are ftirther expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved. 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made &om shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from o verlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen Uner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slxmy. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1. A method ofwell completion including tapping a producing formation (18), 
lowOTng and setting a casing string (2) and a liner (3) with screen (4) in well (11) with * 
provision for their leakproof joining to each other, and isolation of nonpioducing sections 
from producing sections, distinguished by the feet fliat casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before Uner (3) is lowered into well (11), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations ( 1 3) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set Uner (3) in well (1 1) and to isolate noi^roducing formations from producing 
formations. 

2. A method as in Claim 1, distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
Its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (1 1) down to producing formation (18) and set, and then after producing 
fomiation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is sque^ed 
agamst the waU of the lower end of casing string (2), ensuring that it makes a leakproof join 
withlmer(3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. I 



wo 95/03476 



PCT/RU93/00173 

2/5 



[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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